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0 Well screen with colled element. 

@ A coiled well screen (1) includes an elongated 
and flexible tubular member (4) wound in the chape 
of a coil about a drum (5). The tubular screen 
member (4) Include support rods disposed cylln- 
dricaily and extending In the axiaJ direction and wire 
means to form a slit of a predetermined width- The 
coiled screen (1) may further include an elongated 
and flexible perforated tube formed with openings at 
a predetermined Interval. The colled screen (1) is 
made of screen units (2) of a necessary number 
which are made of flexible materials and are welded 
to adjacent screen units at end rinfls (3), 
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This invention relates to a well screen suitable 
for use in wells including for oil, gas, water and 
pollution remedy wells. 

Many types of screens and filtering devices are 
known in the art that are designed to exclude sand 
and other solids from fluids and gases produced 
from oil gas. water and pollution remedy wells 
while supporting subterranean geological formation. 
These devices are often used with filter aids, such 
as gravel and/or sand, which are either Incorpo- 
rated within the device or separately placed sur- 
rounding the device. 

Wire wrapped screens and prepacked screens 
are examples of devices used inside a drilled hole. 
The drilled hole may be left open or may have a 
casing or liner cemented and perforated prior to 
positioning such a device. Openings in such 
screens may be designed to stop or bridge un- 
desirable solids contained In fluids or gases. 

Screens and well liners are often surrounded 
by filter aids. The filter aids consist commonly of 
gravel. When used with filter aids or gravel, the 
openings in the screens and liners are designed to. 
stop or bridge the filter aid, and the filter aid Is 
designed to stop or bridge the undesirable sends 
contained in the produced fluids or gases. 

As shown in Fig. 17, screen units a of conven- 
tional wed screens usually consist of lengths 
(joints) of from 5 to 10 meters with short lengths of 
blank (non-screen) pipe at each end. 

The purposes of the short lengths of blank pipe 
b at each end are (1) to provide a means of 
connecting the joints together at a well site and (2) 
to facilitate holding each screen joint in a well-head 
as the joints are assembled for lowering into the 
well. 

The length of Wank sections at the ends of 
each joint of screen must be long enough to allow 
for threads required for connecting the joints, and 
must be long enough to allow room to hang each 
Joint from the top of a rig provided about the well- 
head while joints are connected together. The total 
blank length Is commonly 0.5 to 1 meter, after two 
joints have been, connected together. 

A screen consisting of screen units which are 
connected together is commonly lowered from the 
rig and centralized in a well bore to a position 
adjacent to a fluid or gas productive subterranean 
formation, wherefrom the fluid or gas can flow 
radially through the screen. The screen prevents 
entrance of undesirable soW particles and allows 
flow of fluid or gas Inside the screen to be pro- 
duced to the surface. 

A problem common to the conventional well 
screens is that it consumes much time and labor to 
connect adjacent screen units a together at a well 
site and t lower the connected screen units a into 
the well. 



For improving efficiency of production of oil 
from an oil well, there is an increasing tendency to 
producing oil from high angle well which Is deviat- 
ing from the vertical by 45 degrees to SO degrees 
5 plus by passing a well screen into this high angle 
well. The length of a screen in such a high angle 
well often reaches 2,000 m or more and in a well 
using such a very long screen the work for con- 
necting screen units one after another at a well site 
to causes a serious problem, 

Another problem arising from a high angle well- 
bore is that gravel is not packed uniformly due to 
existence of the blank portion in the screen. 

Gravel is normally packed most tightly in a 
is location in an annulus between the screen and the 
wellbore where fluid earring the gravel circulates 
through the screen. Therefore, gravel cannot be 
packed so tightly in an annulus about the blank 
portion as in an annulus about the screen portion, 
20 In a vertical wellbore, gravel can be packed to 
some degree about the blank portion due to gravity 
but, in a high angle wenbore. as shown in Fig. 18, 
gravel h moves toward the bottom side of a well- 
bore w due to gravity and cannot be packed in a 
25 space about a blank portion b, so that a space I 
which is not packed with gravel is generated in the 
vicinity of the blank portion b. 

Gravel in the screervwellbore annulus can then 
shift and slump after the well is put on production 
30 and this can form voids or unpacked annulus areas. 
Annulus areas where gravel is not tightly packed 
form paths for undesirable sand or solids from an 
unconsolidated sand formation to enter the well- 
bore and erode the screen, clog the screen open- 
ss ings, and/or to fill the inside of the wellbore with 
unwanted solids. 

U-S- Patent No. 4.945.991, Jones. U3-, "Meth- 
ods for Gravel Packing Welts" discloses a screen 
with substantially rectangular perforated shunt 
40 tubes attached to the outside of a screen longitudi- 
nally over the entire length of the screen, and 
connected between all sectional lengths of screens 
attached together to provide flow paths for the 
gravel-laden fluid to flow into and pack voids or 
4s unpacked areas of the screen/wellbore annulus. 
This device allows the gravel/fluid slurry to enter 
and flow through multiple flow paths near or above 
the screen and to thereafter flow both down the 
screervwellbore annulus or down one or more of 
50 the appendaged perforated shunt tubes. Dehydra- 
tion of the slurry In the perforated shunt tubes is 
inhibited by combination of limited area of perfora- 
tions In the tubes and by the flow of gravel slurry 
down the screen/wellbore annulus, thus gravel slur- 
55 ry in the perforated shunt tubes is much less likely 
to be dehydrated and is most likely to flow continu- 
ously through the shunt tubes until it reaches the 
vicinity of a portion of the screen/wellbore annulus 
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that is void of gravel or is not fully packed with 
gravBl. than the gravel slurry in the perforated 
shunt tubes win flow Into the inadequately gravel 
packed annulus. 

A problem with U.S. Patent No. 4,945,991 is 
that it takes much time and labor to assemble this 
device at a well site and it is very troublesome to 
lower the device Into the well. Further. It is very 
difficult to fift this device from the well-bore in the 
event that toe device is caught In the well or 
because it requires repair, h is also a very trouble- 
some work to conned respective adjacent shunt 
tubes while assembling the screeen and towering it 
into the well. Furthermore, the Wank portions at 
ends of each screen unit a has no screen through 
which fluid can flow during packing of gravel or 
after start of production in the well. Japanese Pat- 
ent Application Laid-open No. Hoi 6-313330 dis- 
closes a well screen Including a slurry flow path in 
which, for eliminating the disadvantage of the 
above described United States patent, a plurality of 
gravel supply tubes are provided inside of a screen 
wire and slurry supply openings communicating 
these supply tubes with the outside of the screen 
are formed. 

This device, however, has not solved the above 
described problem mat it takes much time and 
labor to connect adjacent screen units and shunt 
tubes. 

Japanese Patent Application No* 33687071993 
discloses a well screen which comprises support 
rods disposed in the drcumferential direction of 
each connecting portion of a screen unit and ex- 
tending in the axial direction of the screen unit and 
a wire wound about the outside surface of these 
support rods with slits of a predetermined width, 
with opening being formed in the connecting por- 
tion tor permitting flow of fluid between the outside 
and inside of the screen unit This well screen 
enables gravel to be packed efficiently over the 
entire range of the annulus of a well. In this well 
screen also, however, the problem of consumption 
of enormous time and labor in joining of adjacent 
screen unite has remained unsettled. 

It is, therefore, an object of the invention to 
provide a well screen capable of reducing time and 
labor for connecting screen units at a well site and 
lowering the connected screen units into a well. 

it is another object of the invention to provide a 
well screen which will enable gravel to be packed 
efficiently in the entire range of an annulus be- 
tween trie screen and the well without consuming 
much time and labor for connecting adjacent 
screen units. 

K is another object of the invention to provide a 
well screen having a structure which facilitates 
manufacturing of a well screen achieving the above 
described objects and a method for manufacturing 



Such screen. 

Other objects and features of the invention will 
become apparent from the description made below. 
A well screen achieving the first object of the 
s invention comprises an elongated and flexible tubu- 
lar screen member wound in the form of a coil. 

According to the invention, the wen screen can 
be installed in a well by only unwinding the coiled 
screen continuously from the coil and lowering the 
to unwound screen into the well. Troublesome work 
for connecting screen units together such as 
screwing of an end portion of a succeeding screen 
unit to an end portion of a preceding screen can be 
obviated so that work time for Installing a well 
is screen is remarkably saved. Besides, a rig which 
was indispensable for connecting adjacent screen 
units becomes unnecessary with resulting benefit 
of saving of costs tor installing a well 

In one aspect of the invention, the tubular 
20 screen member comprises support means dispos- 
ed cytindrically and extending in the axial direction 
of the screen, and wire means disposed on the 
outer periphery of the support means to form slits 
of a predetermined width. 
29 In one aspect of the invention for achieving the 
first and second object of the Invention, the support 
means comprise support rods disposed at a pre- 
determined interval in the drcumferentJal direction 
of the screen and extending in the axial direction of 
so the screen over the entire length thereof and the 
wire means comprises a wire wound spirally on the 
outer periphery of tfie support rods. 

According to this aspect of the invention, since 
there is no blank portion for connecting the screen 
33 units together in the screen, gravel can be packed 
most efficiently over the entire range of the annulus 
between the screen and wellbore- 

In another aspect of the invention, the tubular 
screen member comprises a plurality of screen 
40 units each of which comprises support rods dis- 
posed at a predetermined interval in the circum- 
ferential direction of the screen and extending in 
the axial direction of the screen, a wire wound 
spirally on the outer periphery of the support rods 
45 to from slits of a predetermined width, and a pair of 
end rings to which ends of the support rods are 
fixed and adjacent ones of these screen units are 
connected together at the end rings- 

In another aspect of the Invention, the tubular 
so screen member comprises a plurality of screen 
units each of which comprises a support rod wound 
spirally to form a predetermined pitch, wires ar- 
ranged in parallel In the circumferential direction to 
form slits of a predetermined width and extending 
65 In the axial direction, and a pair or end rings to 
which ends of the support rod are fixed and adja- 
cent ones of these screen units are connected 
together at the end rings. 
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In another aspect of the invention for achieving 
the first to third objects of the invention, the tubular 
screen member comprises a sheet in the form of a 
belt consisting of elongated support rode arranged 
in parallel at a predetermined Interval and wires in 
the form Of rods which are arranged in a direction 
crossing the support rods and welded to the sup- 
port rods, said sheet being bent and rounded spi- 
rally in such a manner that one side edge of the 
sheet In the longitudinal direction of the sheet 
abuis against and is welded to the other side edge 
of the sheet 

According to this aspect of the invention, a 
coiled well screen of a large length can be pro- 
duced by employing a relatively small screen pro- 
duction line without requiring a huge and long 
production line. 

In another aspect of the invention, a coiled well 
screen achieving the first object of the invention 
comprises an elongated and flexible perforated 
tube formed with openings at a predetermined in- 
terval and a tubular screen member provided on 
the outer periphery thereof, the perforated tube and 
the tubular screen member being wound in the 
shape of a coil. 

The tubular screen member may consist of a 
wire wound spirally on the outer periphery of. the 
perforated tube to form silts of a predetermined 
width. 

The elongated perforated tube may consist of a 
perforated metal sheet which is bent spirally in 
such a manner that a side edge or the metal sheet 
in the longitudinal direction abuts against and is 
welded to the other side edge of the metal sheet 

In one aspect of the invention, the tubular 
screen member comprises a sheet in the form of a 
belt consisting of elongated support rods arranged 
in parallel at a predetermined interval and wires in 
the form of rods which are arranged in a direction 
crossing the support rods and welded to the sup- 
port rods, said sheet being wound spirally on the 
outer periphery of the perforated tube in such a 
manner that one side edge of the sheet in the 
longitudinal direction of the sheet abuts against and 
is welded to the other side edge of the sheet. 

In another aspect of the invention, the metal 
sheet has projections extending in the longitudinal 
direction at a predetermined interval and the tubu- 
lar screen member consists of wires in the form of 
rods which are arranged in a direction crossing the 
projections to form sifts of a predetermined width 
and welded to these projections. 

By forming the perforated tube and/or tubular 
screen member with a sheet In the form of a belt 
and bending and winding this sheet spirally and. 
when necessary, causing one side edge of the 
sheet in the longitudinal direction to abut against 
and to be welded to the other side edge of the 



sheet a screen of any desired length can be 
manufactured by using only a relatively small pro- 
duction line. 

In another aspect of the invention, the tubular 
6 screen member comprises wires arranged in par- 
allel on the periphery of the perforated tube to form 
slits of a predetermined width and extending in the 
axial direction of the screen and a support rod 
wound at a predetermined pitch about the outer 
io periphery of the wires. 

Preferred embodiments will be described be- 
low with reference to the accompanying drawings. 
In the accompanying drawings. 
Fig. 1 is a perspective view showing an embodi- 
75 ment of a coiled well screen according to the 
invention* 

Fig. 2 is a partial sectional view of the samB 
embodiment; 

Fig, 3 is a partial sectional view of another 

20 embodiment of the Invention; 

Figs. 4A and 4B are views showing another 
embodiment of the invention in which Fig. 4A is 
at front view and Fig. 4B is a side view: 
Fig. 5 is a perspective view showing a sheet in 

26 the form of a belt used in another embodiment 
of the invention; 

Fig. 6 is a perspective view showing a tubular 
screen member used in the same embodiment 
Rg. 7 is a perspective view showing a method 
30 for producing the sheet of the same embodi- 
ment 

Figs. BA and BB are views showing another 
embodiment of the invention in which Fig. fiA is 
a side view and Fig. SB is a front view; 

35 Figs. 9A and 9D are views showing another 
embodiment of the invention in which Fig. 9A is 
a front view and Fig. 9B is a side view: 
Fig. 10 Is a partial sectional view showing an- 
other embodiment of the Invention; 

ao Fig- 11 is a partial sectional view showing an- 
other embodiment of the invention: 
Fig. 12 Is a diagram schematically showing a 
method for producing the screen of Fig. 10; 
Fig. 13 is a diagram schematically showing a 

45 method for producing another embodiment of 
the well screen; 

Fig. 14 is a perspective view schematically 
showing a method for producing a perforated 
tube used In another embodiment of the well 
so screen; 

Fig, 15 is a perspective view schematically 
showing a method for producing the embodi- 
ment of Fig. 14; 

Fig- 16 is a perspective view showing another 
66 embodiment of the invention; 

Fig. 17 is a view showing a conventional wed 
screen: and 
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Fig. 18 is a view showing a state of packing of 
gravel arising in the case where the conventional 
well screen is used. 

Rg. 1 shows a perspective view schematically 
showing the basic concept of the coiled wed screen 
according to the invention. 

In the embodiment of Fig. 1, a coiled screen 1 
is made of screen units 2 of a necessary number 
which are made of flexible materials such as steel 
rods and wire and, as shown in the partial sectional 
view of Fig- 2 f are welded to adjacent screen units 
at end rings 3. The screen unite 2 thus connected 
together constitute an elongated tubular screen 
member 4 which is wound In the shape of a coil 
about a drum 5. 

Each screen unit 2 includes, as shown in fig. 
2, support rods 6 extending in the axial direction of 
the screen unit 2 and arranged cylindrical^ in the 
circumferential direction at a predetermined inter- 
val, a wedge wire 8 wound about the outer periph- 
ery of the support rods 8 to form a spiral slit 7 of a 
predetermined width and a pair of end rings 3 
provied at either end of the screen unit 2 to which 
ends of the support rods 6 are fixed. The screen 
units 2 of a necessary number are prepared and 
one screen unit 2 and a succeeding screen unit 2 
are welded together at the adjacent end rings 3 to 
form an integral tubular screen. Thus, all of the 
required screen units 2 are successively connected 
in series and a completed portion of the screen is 
successively wound on the drum 5 to form the 
coiled screen 1 wound on the drum 5. 

it is necessary for each screen unit 2 to be 
flexible and elastically deformable to the extent that 
it can be wound on the drum 5. The materials and 
size of the support rods 8 and the wire 8 are 
selected in accordance with such requirements. As 
the materials of the support rods 8 and the wire 8. 
carbon steel, stainless steel and nickel steel, for 
example, are suitable In their flexibility and 
strength. 

Rg. 3 shows another embodiment of the inven- 
tion. In this and subsequent embodiments, the 
same component parte as those of Figs. 1 and 2 
are designated by the same reference characters 
and detailed description will be omitted. 

In the embodiment shown in Fig. 3. each 
screen unit 2 includes a support rod 9 which is 
wound spirally to form a predetermined pitch, ax- 
ialry extending wires 10 which are arranged In the 
circumferential direction In parallel to one another 
on the outer periphery of the support rod 9 to form 
silts of a predetermined width. These screen unite 
2 are welded together at end rings 3. and a com- 
pleted portion of such screen units 2 are Succes- 
sively wound on a drum 5 in the same manner as 
in the embodiment of Fig. 2 to form a colled screen 
wound on the drum 5. 



Rg. 4A Is a front view of another embodiment 
of the invention and Fig. 4B is a side view of the 
same embodiment. 

TTils embodiment is suitable for a coiled. weU 

s screen of a relatively small entire length. This 
screen is made of cyfindrically arranged support 
rods 6 which are continuous and jointfess over the 
entire length of the coiled screen and of a wire 8 
wound on the outer periphery of the support rods 6 

w to form a spiral slit 8a. This embodiment is dif- 
ferent from the embodiment of Figs.1. 2 and 3 in 
that it has no blank portion in the form of the end 
rings 3 where welding is necessary. This embodi- 
ment therefore has the benefit that, when it has 

is been installed in a well, gravel can be packed 
efficiently over the entire annulus between the 
screen and the wellbore. Jn this embodiment how- 
ever, it Is not possible to wind this screen up on 
the drum 5 successively upon completion of weld- 
so Ing of one screen unit 2 to another as in the 
embodiments of Figs. 1 to 3. Instead, it requires a 
long production site in the manufacturing plant For 
example, support rods 8 having length of several 
tens of meters are held at their starting end by a 

25 holding chuck slidabry disposed in the production 
site and the wire 8 is wound about these support 
rods 8 and welded to the support rods 8 at a 
stationary welding station whiJB the support rods 6 
are rotated about the axis of the screen and are 

so pulled and moved by the holding chuck which 
slides in the production she. After completing weld- 
ing of the wire 8 on the support rods 6 for a certain 
length, the holding chuck is released and moved 
back to the start point to hold the support rods 8 

35 near a start point of next welding. Then, the weld- 
ing work is resumed while the holding chuck pulls 
the support nods 6. During this subsequent welding 
work, it is necessary to support self-rotating end 
portions of the support rods 6 In which the welding 

40 of the wire 8 has been completed. In tills manner, it 
is possible to manufacture a screen of several tans 
of meters. In a case where it is necessary to 
produce a screen having the entire length of sev- 
eral hundreds of meters or several thousands of 

45 meters, it is practically Impossible to provide a jig 
which extends to such a length. In producing a 
screen having such a large length, therefore, it will 
be more practical to employ the method of manu- 
facturing according to which, as shown in Figs. 1 to 

so 3. the screen units 2 are connected successively 
and wound suoeassivley on the drum upon con- 
necting* 

Figs, 5 to 7 show another embodiment of the 
invention. Fig. 5 is a perspective view showing a 
66 belHike sheet consisting of support rods and wires. 
Fig, 6 is a perspective view showing a tubular 
screen member formed by bending this belt-like 
sheet spirally, and Rg. 7 is a perspective view 
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showing the manner of producing the behMike 
sheet 

In this embodiment, a tubular screen member 
4 consists of a belHIke sheet 14 which includes . 
elongated support rods 11 arranged in parallel at a 
predetermined interval and rocHike wires 13 which 
are arranged in a direction crossing the support 
rods 11 to form silts 12 of a predetermined width 
and welded to these support rods 11. This bett-flke 
sheet 14 is bent and rounded spirally In such a 
manner that one side edge 14a of the sheet 14 in 
the longitudinal direction abuts against and is weld- 
ed to the other side edge 14b of the sheet 14. 

For manufacturing the sheet 14, as shown In 
Fig, 7 for example, wedge wires to form support 
rods 11 are unwound from a drum 15 and these 
wedge wires are adjusted in their Interval by a 
combing member 1B to a predetermined interval. 
Rod-like wedge wire to form wires 13 are placed 
one by one on the sliding support rods 11 at a 
predetermined interval so that the projecting por- 
tion of each rod-like wire 13 abuts against the 
projecting portion of each support rod 11 and the 
support rods 11 and the rod-Oka wires 13 are 
welded together at their abutting points. The belt- 
like sheet thus completed is wound on a drum (not 
shown) In the form of a coil. 

In this embodiment, a coiled screen can be 
produced by unwinding the belMIke sheet 14 con- 
sisting of the support rods 11 and the wires 13 
from a drum and bending and rounding this belt- 
like sheet 14 spirally to form the tubular screen 
member 4 by abutting and welding the side edge 
14a with the side edge 14b and finally winding this 
tubular screen member 4 on a drum. Therefore, a 
long production lino equivalent to the entire length 
of this screen is not required but a screen of any 
desired length can be produced by employing a 
relatively small screen production fine. Moreover, 
since the cofled screen produced continuously in 
this manner has no blank tubular portion for weld- 
ing adjacent screen units, gravel can be packed 
efficiently over the entire length of the annulus 
between the screen and the wellbore. 

Fig. 8A Is a side view of another embodiment 
of the Invention and Fig. 8B Is a front view thereof. 

In this embodiment a coiled well screen in- 
cludes an elongated and flexible perforated tube 18 
made of carbon steel or the like material and 
formed with openings 17 at a predetermined inter- 
val and a wire 20 wound on the outer periphery of 
the perforated tube 18 to form a spiral sTit 19 Of a 
predetermined width. 

Fig. 9A is a front view of another embodiment 
of the invention and Fig. 9B is a side view thereof. 

In this embodiment a colled well screen In- 
cludes an elongated perforated tube 18 similar to 
the tube 1B of Figs. BA and 8B formed with open- 



ings 17, support rods 21 arranged on the outer 
periphery of the perforated tube 18 at a predeter- 
mined Interval in the circumferential direction and 
extending in the axial direction, and a wire 20 

8 wound spirally on the outer periphery of the sup- 
port rods 21 to form a spiral slit 19 of a predeter- 
mined width. These support rods 21 and the wire 
20 constitute a tubular flexible member 4. 

Conversely to the embodiment of Figs. 9A and 

10 QB, a tubular flexible member 4 may be made of a 
support rod wound spirally at a predetermined 
pitch and axialry extending wires arranged on the 
outer periphery of the spiral support rod at a pre- 
determined interval in the circumferential direction. 

75 Since the colled well screens of Figs.8A.8B.9A 
and 9B are made by covering a continuous and 
jointless tubular screen member on a perforated 
tube, these screens have the advantage that there 
are no blank tube portion in the screen but on the 

20 other hand, in production, the elongated perforated 
tube 18 which is of the same length as the entire 
length of the screen must be finearly disposed in 
the same manner as the embodiment of Rgs.4A 
and 48 so that this screen is suitable for a coiled 

26 well screen of a relatively small length. 

Fig. 10 shows another embodiment of the in- 
vention. 

In this embodiment a coiled well screen in- 
cludes, as in the embodiments of Figs. 8A3B.9A 

so and 9B, an elongated perforated tube 18 formed 
with openings 17 and screen units 2. Of the same 
structure as the screen unit 2 of Fig. 2 fitted on the 
perforated tube ta The screen units 2 are welded 
together at adjacent end rings 3. For producing this 

3S screen, as shown in Rg. 12, the perforated tube 18 
Is unwound from a drum 24, the screen units 2 are 
successively fitted on the perforated tube 18 and 
the adjacent end rings 3 of the screen units 2 are 
welded together. 

aq Fig. 11 shows another embodiment of the in- 
vention. 

In this embodiment a coifed well screen in- 
cludes an elongated perforated tube 18 of the 
same structure as the perforated tube 18 of Fig. 10 
49 and screen units 2 of the same structure as the 
screen unit 2 of Rg. 3 fitted on (he perforated tube 
1a Adjacent end rings of the screen units 2 are 
welded together. 

Fig. 13 schematically shows a method for man- 
w ufacturing another embodiment of the coiled well 
screen according to the invention. 

In this embodiment a coiled wen screen is 
produced by unwinding an elongated perforated 
tube 18 formed with openings 17 and wound on a 
66 drum 24 and spirally winding on the outer periph- 
ery of the perforated tube 18 a belt-like sheet 14 of 
the same structure as the belt-like sheet 14 of Rg. 
5 unwound from a drum 26. If necessary, the side 
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adga 1 4a of the belt-like sheet 14 may be welded 
to the side edge 14b thereof. ThB well screen 1 
thus formed is wound on a drum 27, 

Figs. 14 and 15 show another embodiment of 
the invention. Fig. 14 i9 a perspective view showing 
a method for producing a perforated tube only and 
Fig. 15 is a perspective view showing a method for 
producing a coiled well screen. 1n this embodiment 
an elongated perforated tube 32 on which a tubular 
screen member 30 is wound is made, as shown In 
Rg. 14, by unwinding a belt-like metal plate 35 
made of. e.g., carbon steel and formed wfth open- 
ings 34 from a drum 33 and winding this metal 
plate 35 spirally in such a manner that one side 
edge 35a in the longitudinal direction abuts against 
and is welded to the other side edge 35b. 

the tubular screen member 30 consists of a 
bait-like sheet 39 which is made, as shown in Fig. 
15, of support rods 36 arranged in parallel at a 
predetermined interval and elongated wires 38 ar- 
ranged in a direction crossing the support rods 36 
to form slits 37 of a predetermined width and 
welded to these support rods 36. The screen Is 
composed of the perforated tube 32 and the belt* 
like Sheet 39 wound spirally on the outer periphery 
of the perforated tube 32. 

For producing this screen 1, as shown in Rg. 
15, the belt-like metal plate 35 wound on the drum 
33 is unwound and bent spirally so that the both 
side edges abut each other and are welded to- 
gether and the perforated tube 32 Is thereby 
tainted. In the meanwhile, the befMIke sheet 38 is 
unwound from the drum 40 and wound spirally on 
the outer periphery of the Just formed perforated 
tube 32 with some delay from forming of the perfo- 
rated tube 32. Thus the tubular screen member 30 
Is formed. If necessary, one side edge of the 
tubular screen member 30 may be welded to the 
other side edge thereof. 

Rg. 16 is a perspective view showing another 
embodiment of the invention. 

in this embodiment, a belt-like metal plate 42 
constituting a perforated tube is formed wfth open- 
ings 48 and also with projections 43 arranged at a 
predetermined Interval and extending In the longitu- 
dinal direction. A tubular screen member 44 con- 
sists of rod-tike wires 46 arranged in a direction 
crossing these projections 43 to form slits 45 of a 
predetermined width and welded to these projec- 
tions 43, 

A coiled well screen can be produced by bend- 
ing this belMike metal plate 42 spirally in such a 
manner that one side Bdge thereof abuts against 
and Is welded to the other side edge thereof and 
winding the formed screen on a drum (not shown). 

According to this embodiment, since the pro- 
jections 43 can be formed simultaneously with for- 
ming of the openings 48 in the forming process of 



the beltfike metal plate 42, support rods of a 
tubular screen member can be omitted and the 
manufacturing process thereby can be' curtailed. 
Besides, a very strong screen structure can be 

s obtained. 

In the embodiment of Fig. 13, the beh>ltke 
sheet 14 is made by arranging the rod-like wires 13 
on the elongated support rods 11. The belt-like 
sheet 14 is not Grnrted to this structure. For exam- 

70 pie. a belt-like sheet may be made by arranging 
short support rods in parallel at a predetermined 
interval and arranging elongated wires in a direc- 
tion crossing these support rods and welding the 
wires with the support rods at their crossing points. 

ts As materials of the tubular screen member 
used for the coned well screen according to the 
invention, materials other than those described 
above may be used. For example, a multi-layer 
composite screen as disclosed in European Patent 

20 Application No. 94 100 134.6 may be used for this 
purpose. This screen includes filters of a plurality 
of layers superposed one upon another, each filter 
of said plurality of layers comprising wires of a 
substantially triangular or trapezoidal cross section 

as arranged in parallel to one another with a continu- 
ous slit of a substantially V-shaped cross section 
widening Increasingly Inwardly from the surface of 
the screen being formed between respective adja- 
cent wires, the wires of one filter of the respective 

30 adjacent filters crossing the wines of the other filter 
and the respective adjacent filters are fixed to each 
other at crossing points of the wires of the respec- 
tive fitters. 

The belt-like sheet is not limited to a slit wire 
35 screen but other screen member such as an ex- 
panded metal sheet, slitted metal sheet and mesh- 
ed-wire may be also be used for the belt-like sheet 

Claims 

40 

1. A coiled wen screen (1) comprising an elon- 
gated and flexible tubular screen member (4) 
wound in the shape of a coll. 

45 2. a well screen (1) as defined in claim 1 wherein 
the tubular screen member (4) comprises sup- 
port means (6) disposed cyPndrically and ex- 
tending in the axiaJ direction of the screen (1), 
. and wire means (8) disposed on the outer 

eo periphery of the support means (9) to form 
silts (12) of a predetermined width. 

3. A well screen (1) as defined in claim 1 or 2 
wherein the support moans comprise support 
65 rods (6) disposed at a predetermined interval 

in the circumferential direction of the screen 
(1) and extending in the axial direction of the 
screen over the entire length thereof and the 
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wire means comprises a wire (8) wound spi- 
rally on the outer periphery of the support rods 
(6). 

4. A well screen (1) as defined in any of claims 1 
to 3 wherein the tubular screen member com- 
prises a plurality of screen unite (2) each of 
which comprises support rods (6) disposed at 
a predetermined interval in the circumferential 
direction of the screen and extending in the 
axial direction of the screen <1). a wire (8) 
wound spirally on the outer periphery of the 
support rods (6) to form a slit (12) of a pre- 
determined width, and a pair of end rings (3) to 
which ends of the support rods (6) are fixed 
and adjacent ones of these screen units (2) are 
connected together at the end rings (3). 

5. A well screen (1) as defined in any of claims 1 
to 4 wherein the support means comprises a 
support rod wound spirally to form a predeter- 
mined pitch over the entire length of the 
screen (1) and the wire means comprises 
wires arranged in parallel in the circumferential 
direction to form slits of a predetermined width 
and extending in the axial direction. 

6. A well screen (1) as defined in any of claims 1 
to 5 wherein the tubular screen member com- 
prises a plurality of screen units (2) each of 
which comprise© a support rod wound spirally 
to form a predetermined pitch, wires arranged 
in parallel in the circumferential direction to 
form sifts of a predetermined width and ex- 
tending In the axial direction, and a pair of end 
rings (3) to which ends of the support rod are 
fixed and adjacent ones of these screen units 
(2) are connected together at the end rings <3)* 

7. A well screen (1) as defined in any of claims 1 
to 6 wherein the tubular screen member com- 
prises a sheet (14) in the form of a belt con- 
sisting of elongated support rods (11) arranged 
in parallel at a predetermined Interval and 
wires (13) in the form of rods which are ar- 
ranged in a direction crossing the support rods 
and welded to the support rode (11). said 
sheet (14) being bent and rounded spirally in 
such a manner that one side edge (14a) of the 
sheet (14) in the longitudinal direction of the 
sheet (14) abuts against and Is welded to the 
other side edge (14b) of the sheet (14). 

8. A coiled well screen (1) comprising an elon- 
gated and flexible perforated tubB formed with 
openings at a predetermined interval and a 
tubular screen member provided on the pe- 
riphery thereof, the perforated tube and the 



tubular screen member being wound in the 
shape of a coiL 

9. A well screen (1) as defined in claim 8 wherein 
5 the tubular screen member consists of a wire 

wound spirally on trie outer periphery of the 
perforated tube to form a slit of a predeter- 
mined width. 

10 10. A well screen (1) as defined In claim 8 or 9 
wherein the tubular screen member comprises 
support means disposed cyiindrically and ex- 
tending in the axial direction of the screen (1), 
and wire means, disposed on the outer perlph- 

15 ery of the support means to form slits of a 

predetermined width. 

11. A well screen (1) as defined in any of claims 8 
to 10 wherein the support means comprise 

20 support rods disposed at a predetermined In- 
terval In the circumferential direction of the 
screen and extending m the axial direction of 
the screen over the entire length thereof and 
the wire means comprises a wire wound spi- 

ae rally on the outer periphery of the support 
rods. 

12. A well screen (1) as defined in claim 10 
wherein the support means comprises a sup- 
so port rod wound spirally to form a predeter- 
mined pitch over the entire length of the 
screen and the wire means comprises wires 
arranged in parallel in the circumferential direc- 
tion to form slits of a predetermined width and 

as extending in the axial direction. 

13. A well screen (1) as defined in any of claims 
10 to 12 wherein the tubular screen member 
comprises a plurality of screen units (2) each 

40 of which comprises support rods disposed at a 
predetermined interval in the circumferential 
direction of the screen and extending in the 
axial direction of the screen, a wire wound 
spirally on the outer periphery of the support 

45 rods to form a slit of a predetermined width. 

and a pair of end rings (3) to which ends of the 
support rods are fixed and adjacent ones of 
these screen units (2) are connected together 
at the end rings (3). 

14. A wed screen (1) as defined in any of claims 
10 to 13 wherein the tubular screen member 
comprises a plurality of screen units (2) each 
of which comprises a support rod wound spt- 

55 rally to form a predetermined pitch, wires ar- 

ranged in parallel In the circumferential direc- 
tion to form slits of a predetermined width and 
extending in the axial direction, and a pair of 



8 



PAGE 34/63 * RCVD AT 10/5/2005 4:11:47 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/28* DNIS:2738300 * CSID:214 220 0445 * DURATION (mm-ss):15-06 



10/05/05 15:21 FAX 214 220 0445 
EP 674 095 A? 



CRUTSINGER & BOOTH 



I&035 



Page 9 of 23 



15 



EP D 674 095 A2 



16 



end rings (3) to which ends of the support rod 
are fixed and adjacent ores of these screen 
units (2) are connected together at the end 
rings (3). 

15- A well screen (1) as defined in an/ of claims 
10 to 14 wherein the tubular screen member 
comprises a sheet (14) In the form of a belt 
consisting of elongated support reds arranged 
in parallel at a predetermined Interval and 
wires in the form of rods which are arranged in 
a direction crossing the support rods and weld- 
ed to the support rods, said sheet (14) being 
wound spirally on the outer periphery of the 
perforated tube in such a manner that one side 
edge (14a) of the sheet (14) in the longitudinal 
direction of the sheet (14) abuts against and te 
welded to the other side edge (14b) of the 
sheet (14), 

16. A well screen (1) as defined in any of claims 6 
to 15 wherein the elongated perforated tube 
consists of a perforated metal sheet (14) which 
Is bent spirally in such a manner that a side 
edge (14a) of the metal sheet (14) in the 
longitudinal direction abuts against and is 
welded to the other side edge (14b) of the 
metal sheet (14). 

17. A we« screen (1) as defined in any of claims 
10 to 16 wherein the tubular screen member 
comprises a sheet (14) in the form of a belt 
consisting of elongated support rods arranged 
in parallel at a predetermined interval and elan* 
gated wires which are arranged in a direction 
crossing the support rods and welded to the 
support rods, said sheet (14) being bent and 
rounded spirally in such a manner that one 
side edge (14a) of the sheet (14) In the longitu- 
dinal direction of the sheet (14) abuts against 
and is welded to the other side edge (14b) of 
the sheet (14). 

18. A well screen (1) as defined In claim 16 or 17 
wherein the tubular screen member comprises 
a sheet (14) fn the form of a belt consisting of 
elongated support rods arranged in parallel at 
a predetermined Interval and wires which are 
arranged in a direction crossing the support 
rods and welded to the support rods, said 
sheet (14) being wound spirally on the outer 
periphery of the perforated tube In such a 
manner that one side edge (14a) of the sheet 
(14) in the longitudinal direction of the sheet 
(14) abuts against and is welded to the other 
side edge (14b) of the sheet (14). 
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19. A well screen (1) as defined in any of claims 
16 to 18 wherein the tubular screen member 
comprises a sheet in the form of a beft consist- 
ing of elongated support rods arranged in par- 
allel at a predetermined interval and wires in 
the form of rods which are arranged in a direc- 
tion crossing the support rods and welded to 
me support rods, said sheet being wound spi- 
rally on the outer periphery of the perforated 
tube in such a manner that one side edge of 
the sheet in the longitudinal direction of the 
sheet abuts against and is welded to the other 
side edge of the sheet 

20- A well screen (1) as defined in any of claims 
16 to 19 wherein the metal sheet has projec- 
tions (43) extending in the longitudinal direc- 
tion at a predetermined interval and the tubular 
screen member consists of wires (46) in the 
form of rods which are arranged in a direction 
crossing the projections to form slits (45) of a 
predetermined width and welded to these pro- 
jections (43). 

21. A well screen (1) as defined m any of claims 8 
to 20 wherein the tubular screen member com- 
prises wires arranged in parallel on the periph- 
ery of the perforated tube to form slits of a 
predetermined width and extencfing in the axial 
direction of the screen and a support rod 
wound at a predetermined pitch about the out- 
er periphery of the wires. 
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